Abstract. Non magnetic impurities substitution is a method to check the microscopic origin of superconductivity. In (TMTSF) 2 ClO 4 , we substitute a small fraction of the ClO 4 anions by ReO 4 . The anion ordering temperature is shown to be unaffected by alloying in the explored range 0-3.1%. However, the critical temperature is strongly reduced with increased residual resistivity obtained through alloying and/or increased speed of cooling. Our results are compatible with an unconventional superconductivity in the Bechgaard salts.
INTRODUCTION
The Bechgaard salts (TMTSF) 2 X phase diagram provide a rich playground for the study of various instabilities [1] such as superconductivity or a spin density wave state. Among them, (TMTSF) 2 ClO 4 is the unique ambient pressure superconductor. However, this superconducting state can be strongly washed out either by a huge speed of cooling towards the anion ordering temperature (T AO =24K) [2] or alloying with ReO 4 anions [3] . The latter possibility is crucial as the introduction of non-magnetic impurities in the crystalline structure can provide important insight on the microscopic origin of superconductivity in the Bechgaard salts. We will present transport measurements of the superconducting state in different (TMTSF) 2 (ReO 4 ) x (ClO 4 ) 1-x alloys with nominal x ranging from 0 to 3.1%. However, the nominal range does not correspond necessarily to the real concentration so that the residual resistivity is a better characteristic parameter. As x increases, it appears that the speed of cooling around T AO modifies the properties in a stronger way than in the pure material. Using these two degrees of freedom, x and the speed of cooling, we are able to follow the evolution of T c with the residual resistivity. The depression of superconductivity with non-magnetic impurities substitution is therefore in favour of an unconventional superconductivity in the title compound. Figure 1a presents the evolution of the resistivity along the c* direction with temperature for different concentrations x with the lowest speed of cooling possible around T AO : 0.04 K/mn. In this paper, we will consider that the applied magnetic field is always zero. The curves are denoted with an increasing number from the lowest residual resistivity to the highest one. Whatever the speed of cooling and the nominal concentration, a clear cusp in the resistivity curve is visible around 24 K. This characteristic temperature does not vary with x within the studied range of concentrations contrary to previous observations [3] , but in agreement with X-ray determinations [4] . Figure 1b then presents the evolution of the critical temperature with the residual resistivity taken as the resistivity at T=1.2 K. As shown in figure 2a , the effect of the cooling rate on another alloyed sample is quite strong as the critical temperature is strongly reduced with increasing cooling rate. Finally, figure 2b demonstrates that the critical current is also strongly reduced with increasing speed of cooling in correlation with the increased residual resistivity. 
EXPERIMENTAL RESULTS

DISCUSSION AND CONCLUSION
All these observations are in favour of an unconventional superconductivity in (TMTSF) 2 ClO 4 as the critical temperature is strongly affected by the substitution of non magnetic impurities. Indeed, an isotropic superconducting gap leads to an independence of the critical temperature with alloying and so of the residual resistivity [5, 6] . Our observed dependence is therefore compatible with unconventional superconductivity and shall be discussed within the framework of singlet [7] or triplet [8] superconductivity models. However, additional experiments are needed to conclude. Higher impurities concentrations should also lead to the disappearance of superconductivity and its replacement by a spin density wave state [3] but it is not yet completely clear whether a quantum critical point should appear or a phase coexistence [9] similar to the recent observation in (TMTSF) 2 PF 6 will be observed.
